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DETAILED ACTION 

1 . This action is issued in response to the Amendment filed on 06/21/2006. 

2. Claims 1, 16, 17, 32, 33, and 48 were amended. No claims were canceled. No 
claims were added. 

3. Claims 1 - 48 are pending in this application. 

4. Applicant's arguments with respect to claims 1-48 have been considered but 
are moot in view of the new ground(s) of rejection. This office action is made non-final 
since the double patenting rejection was not originally presented in office action dated 
March 16,2006. 

5. Applicant's arguments filed on 06/21/2006 have been fully considered but they 
are not persuasive. 

Non-Compliant amended Claims 

6. Each claim has not been provided with the proper status identifier, and as, such, 
the individual status of each claim cannot be identified. Note: the status of every claim 
must be indicated after its claim number by using one of the following status identifier: 
(Original), (Currently amended), (Canceled), (Previously presented), (New), (Not 
entered), (Withdrawn-currently amended). 

Claim 17 was amended, but did not include the correct current status identifier 
(Currently amended). 

Double Patenting 

7. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
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unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

8. Claim 1 - 1 0, 1 5, 1 7 - 1 9, 22 - 26, 33 - 35, and 38 - 42 rejected on the ground 
of nonstatutory obviousness-type double patenting as being unpatentable over claim 1 - 
4, 7 - 10, 17, 23, and 36 of U.S. Patent No. 7,089,384 B2. Although the conflicting 
claims are not identical, they are not patentably distinct from each other because they 
are directed toward the same subject matter. 

9. The following table shows the claims in 10/673,529 that re rejected by 



corresponding claims in US 7,089,384 B2. 
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Claims Comparison Table 



10/673,529 



US 7,089,384 B2 



Claims 1,17, and 33 



Claims 1, 23, and 36 



2, 18, and 34 

3, 19, and 35 
6, 22, and 38 



2 
3 
4 



7-10, 23-26, and 39-42 
15 



7-10 
17 



Regarding Claims 1 - 1 0, 1 5, 1 7 - 1 9, 22 - 26, 33 - 35, and 38 - 42 of the 
10/673,529 application, these claims are directed toward the same subject matter as 
claims 1 - 4, 7 - 10, 17, 23, and 36 of the US 7,089,384 B2. 

Claims 1,17, and 33 of the 10/673,529 application correspond to claim 1 of the 
US 7,089,384 B2 because of the following reasons: 

a) The limitation "maintaining a record of locations to which data are expected 
to be written on the primary storage subsystem by a host processor" of the 
10/673,529 application corresponds to the limitation "maintaining a record predictive 
of locations to which data are to be written on the primary storage subsystem by 
a host processor" of the US 7,089,384 B2. The limitation including the specific 
wording "expected" (10/673,529 application) was amended by applicant to overcome 
the 112 rejections, regarding indefinite claim terminology, presented in the office action 
dated March 16, 2006. However, this limitation was not amended for patentability 
purposes. 
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b) The limitation "receiving the data from the host processor at the primary 
storage subsystem to be written to a specified location on the first storage 
media" of the 10/673,529 application corresponds to the limitation "receiving write 
command from the host computer directed to storing specified data at a specified 
location on the first storage media" of the US 7,089,384 B2. Limitation of US 
7,089,384 B2 is broader than limitation of 10/673,529 application. 

c) The limitation "if the specified location is not included in the record, 
updating the record by adding to the record both the specified location and one 
or more further locations that have not yet been specified by the host processor" 
of the 10/673,529 application corresponds to "if the specified location is not included 
in the record, updating the record responsibly to the specified location" of the US 
7,089,384 B2. Limitation of US 7,089,384 B2 is broader than limitation of 10/673,529 
application. 

d) The limitation "if the specified location is not included in the record, 
updating the record by adding to the record both the specified location and one 
or more further locations that have not yet been specified by the host processor" 

of the 10/673,529 application corresponds to the limitation "if the specified location is 
not included in the record, updating the record responsibly to the specified 
location" of the US 7,089,384 B2. The specific wording including "responsibly to ..." 
was amended to overcome an indefinite limitation, which was raised as an issue during 
interview. The limitation including "by adding to the record both..." was amended to 
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further clarify the "updating ..." limitation. However, these limitations were not amended 
for patentability purposes. 

e) The limitation "copying the data from the primary storage subsystem to the 
secondary storage subsystem" of the 10/673,529 application corresponds to the 
limitation "copying the specified data to the second storage medium responsibly 
to the record" of the US 7,089,384 B2. Limitation of 10/673,529 is broader than 
limitation 7,089,384 B2 of application. 

f) The limitation "storing the data in the specified location on both the first and 
second storage media" of the 10/673,529 application corresponds to the limitation 
"storing the specified data in the specified location on both the first and second 
storage media" of the US 7,089,384 B2. Limitation of 10/673,529 is broader than 
limitation 7,089,384 B2 of application. 



Claim Rejections - 35 USC §112 

1 0. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

1 1 . Claim 1-48 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 
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The term "expected" in claims 1,17, and 33 is a relative and vague term, which 
does not make the limitations concrete, and renders the claim indefinite. Specifically, 
the limitation "...data are expected to be written on the primary storage subsystem by a 
host processor" does not make data to be written on the primary storage subsystem by 
a host processor. Such limitation including "expected to be written" only suggests writing 
data; however, it does not make data to be written. This limitation only involves a 
probable occurrence of something. In addition, the specification does not provide a 
standard for ascertaining the requisite degree, and one of ordinary skill in the art would 
not be reasonably apprised of the scope of the invention. 

The newly added limitation including the step of "by adding to the record both 
the specified location..." in claims 1,17, and 33 is unclear; and thus renders the claim 
indefinite. It is unclear to the examiner whether the step of "adding" includes information 
added from a specific source; or whether the step of "adding" only involves creating a 
new record. 

The limitation including "the specified location was not included in the record, 
after updating the record" in claims 1,17, and 33 is unclear; and thus renders the claim 
indefinite. It is unclear to the examiner how the specified location is not included in the 
record taken in consideration that the previous step included "adding to the record both 
the specified location ...". Therefore, these limitations are found contradicting. 

Examiner asserts that all claims should be checked for clarification. 
Appropriate action is required. 
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Claim Rejections ■ 35 USC § 101 

12. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

13. Claims 1 - 48 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. 

Claims 1 , and 1 7 are not statutory because claims they merely recite computing 
steps without producing any concrete, useful result and tangible result and/or being 
limited to a practical application within the technological arts (such as, outputting the 
updated record). 

That is, it must produce a "useful, concrete and tangible result." State Street, 149 
F.3d at *>1373-74<, 47 USPQ2d at 1601-02. The purpose of this requirement is to limit 
patent protection to inventions that possess a certain level of "real world" value, as 
opposed to subject matter that represents nothing more than an idea or concept, or is 
simply a starting point for future investigation or research (Brenner v. Manson, 383 U.S. 
519, 528-36, 148 USPQ 689, 693-96 **> (1966); In re Fisher, 421 F.3d 1365, 76 
USPQ2d 1225 (Fed. Cir. 2005); In re Ziegler, 992 F.2d 1197, 1200-03, 26 USPQ2d 
1600, 1603-06 (Fed. Cir. 1993)). 

Additionally, Claim 17 recites "signal the host process that the data have been 
stored..." in page 6, lines 2. Further clarification is requested as of what the signal 
comprises. 
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Claim 33 is not statutory because the claim is directed to software per se. 

Computer programs claimed as computer listings per se, i.e., the descriptions or 
expressions of the programs, are not physical "things." They are neither computer 
components nor statutory processes, as they are not "acts" being performed. Such 
claimed computer programs do not define any structural and functional 
interrelationships between the computer program and other claimed elements of a 
computer which permit the computer program's functionality to be realized. In contrast, 
a claimed computer-readable medium encoded with a computer program is a computer 
element which defines structural and functional interrelationships between the computer 
program and the rest of the computer which permit the computer program's functionality 
to be realized, and is thus statutory. See Lowry, 32 F.3d at 1583-84, 32 USPQ2d at 
1035. 



Claim Rejections - 35 USC § 103 

14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



1 5. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 



Application/Control Number: 10/673,529 Page 10 

Art Unit: 2162 

were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 1.03(c) and potential 35 U.S.C. 1 02(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

16. Claim 1 - 48 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Black (Black hereinafter) (US Patent No. 6,978,324 B1 , filed: June 27, 2000) in view of 
Bakke et al. (Bakke hereinafter) (US Patent App. Pub. No. 2003/0023808 A1, filed: July 
26, 2001). 

Regarding Claim 1 , Black discloses a method for managing a data storage 
system that includes primary (Fig. 1 1 , item 111, Col. 19, lines 48 - 51 , Black) and 
secondary storage subsystems (Fig. 1 1 , item 112, Col. 19, lines 63 - 65, Black), 
including respective first and second storage media (Col. 18, lines 62 - 64, Black), the 
method comprising: 

maintaining a record of locations to which data are expected to be written on the 
primary storage subsystem by a host processor (Col. 27, lines 47 - 50 and 59 - 61 , 
Black); 

receiving the data from the host processor at the primary storage subsystem to 
be written to a specified location on the first storage media (Col. 28, lines 3-6, Black); 
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if the specified location is not included in the record, updating the record by 
adding to the record both the specified location and one or more further locations that 
have not yet been specified by the host processor (Fig. 17, item 173 and 174, Col. 25 
and 28, lines 51 - 57 and 63 - 65, and 19 - 21 , "the host mapping table may be 
updated at a step 154.... This would correspond to adding an entry in the table 157b 
. . ."; respectively, Black); 

signaling the host processor that the data have been stored in the data storage 
system after receiving the data and, if the specified location was not included in the 
record, after updating the record (Col. 28, lines 22-31, Black); 

copying the data from the primary storage subsystem to the secondary storage 
subsystem (Fig. 21 A, items 212 and 213, Col. 29, lines 4-9, Black); and 

storing the data in the specified location on both the first (Col. 19, lines 48 - 50, 
Black 1 ) and second storage media (Col. 19, lines 63 - 65, Black). 

Black further discloses additional storage elements (Col. 18, lines 62 - 64, Black). 
However, Black is silent with respect to a non-volatile storage media. On the other 
hand, Bakke discloses storing data to a non-volatile storage media (Page 1, [0011], 
lines 2-4, Bakke). It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to incorporate Bakke teachings' to Black's system. Skilled 
artisan would have been motivated to do so, as suggested by Bakke (Page 1 , [0007] 
and [0008], lines 10-12 and 1-3; respectively, Bakke), to mirror and backup data 
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between storage devices while maintaining data coherency and ensuring a "flawless" 
takeover in the event of a failure. In addition, Black's system and Bakke's system are 
analogous art because they belong to the same field of endeavor, such as, backing up 
and mirroring data between a plurality of storage devices, memory allocation, and 
database management systems. This close relation between both of the references 
highly suggests an expectation of success. 

Regarding Claim 2, the combination of Black in view of Bakke discloses a 
method, wherein copying the data comprises transmitting the data between mutually- 
remote sites over a communication link between the sites (Col. 17, lines 9-12, Black; 
and Page 1 and 4, [0009] and [0033], lines 20 - 23 and 26 - 29; respectively, Bakke). 

Regarding Claim 3, the combination of Black in view of Bakke discloses a 
method, wherein copying the data comprises creating a mirror on the secondary storage 
subsystem of the data received by the primary storage subsystem (Col. 29, lines 4-9, 
Black 2 ; and Page 1, [0009], lines 15-18, Bakke). 

Regarding Claim 4, the combination of Black in view of Bakke discloses a 
method, and comprising, upon occurrence of a failure in the primary storage subsystem, 
configuring the secondary storage subsystem to serve as the primary storage 

1 Black further discloses the step of storing the data in a specified location on the storage locations (Col. 
21, lines 30-33, Black). 

2 Wherein storage element corresponds to primary storage device, and destination storage element 
corresponds to secondary storage device. 
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subsystem so as to receive further data from the host processor to be stored by the 
data storage system (Page 3, [0026], lines 23 - 32, Bakke). 

Regarding Claim 5, the combination of Black in view of Bakke discloses a 
method, and comprising, upon recovery of the system from a failure of the primary 
storage subsystem, conveying, responsively to the record, a portion of the data from the 
secondary storage subsystem to the primary storage subsystem for storage on the 
primary storage subsystem (Page 6, [0044], lines 11-16, Bakke). 

Regarding Claim 6, the combination of Black in view of Bakke discloses a 
method, wherein maintaining and updating the record comprise marking respective bits 
in a bitmap corresponding to the locations to which the data are to be written on the first 
and second non-volatile storage media (Col. 26, lines 20 - 25, Black 3 ; and Page 2, 
[0011], lines 9 -13, Bakke). 

Regarding Claim 7, the combination of Black in view of Bakke discloses a 
method, wherein maintaining the record comprises storing the record on the first non- 
volatile storage media (Page 27, lines 47 - 50 and 59 - 61 , Black), and wherein 
updating the record comprises modifying the record that is stored on the first non- 
volatile storage media (Col. 28, lines 15-18, Black). 
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Regarding Claim 8, the combination of Black in view of Bakke discloses a 
method, wherein modifying the record comprises: 

comparing the specified location to a copy of the record held in a volatile memory 
on the primary storage subsystem (Col. 28, lines 7-8, Black); 

modifying the copy of the record so that at least the specified location is included 
in the copy of the record (Col. 28, lines 24 - 28, Black 4 ); and 

destaging the modified copy of the record to the first non-volatile storage media 
(Col. 28, lines 24 - 25, Black 5 ). 

Regarding Claim 9, the combination of Black in view of Bakke discloses a 
method, wherein the record is not modified on the first non-volatile storage media 
responsively to receiving the data as long as the specified location to which the data are 
to be written is included in the record (Col. 28, lines 7-11, Black). 

Regarding Claim 10, the combination of Black in view of Bakke discloses a 
method, wherein modifying the record comprises adding a plurality of locations, 
including the specified location, to the record (Col. 25, lines 60 - 63, Black). 



3 Examiner interprets the step of adding a layer of mapping when the same number of bits is found, as a 
step for marking the bits. 

4 Wherein the step of updating the information containing the locations and forwarding the addresses 
corresponds to the step of modifying the copy of the record to specify the location as claimed. 

5 Examiner interprets the step of forwarding the new updated address (Col. 28, lines 24 - 25, Black) as 
the step of destaging the modified copy of the record claimed. The new updated address corresponds to 
the modified record. In addition, Black discloses the record of locations in the primary storage (Col. 27, 
lines 59 - 64, Black). 
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Regarding Claim 1 1 , the combination of Black in view of Bakke discloses a 
method, wherein updating the record comprises predicting one or more further locations 
to which the host processor is expected to write the data in a subsequent write 
operation (Col. 25, lines 45 - 50, Black 6 ), and adding the one or more further locations 
to the record (Col. 25, lines 60 - 63, Black). 

Regarding Claim 12, the combination of Black in view of Bakke discloses a 
method, wherein predicting the one or more further locations comprises selecting a 
predetermined number of consecutive locations in proximity to the specified location 
(Col. 25, lines 10 -19, Black). 

Regarding Claim 13, the combination of Black in view of Bakke discloses a 
method, wherein maintaining the record comprises recording the locations to which the 
data are written using an object-based storage technique (Col. 24, lines 11-18, Black), 
and wherein predicting the one or more further locations comprises choosing the one or 
more further locations based on a logical connection between storage objects (Col. 24, 
lines 53 - 57, Black 7 ). 

Regarding Claim 14, the combination of Black in view of Bakke discloses a 
method, wherein updating the record comprises removing one or more locations, other 



6 Examiner interprets the step of examining the table to determine the location as the step of predicting 
the location claimed. 

7 Wherein permitting identification corresponds to choosing the locations claimed. 
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than the specified location, from the record, so as to limit a size of the record (Col. 21 , 
lines 53 - 57, Black). 

Regarding Claim 15, the combination of Black in view of Bakke discloses a 
method, wherein removing the one or more locations comprises receiving an 
acknowledgment from the secondary storage subsystem that the data have been stored 
in the one or more locations on the second non-volatile storage media (Col. 24, lines 58 
- 62, Black), and removing the one or more locations from the record responsively to 
the acknowledgment (Col. 28, line 45, Black 8 ). 

Regarding Claim 16, the combination of Black in view of Bakke discloses a 
method, wherein removing the one or more locations comprises identifying the locations 
at which the first and second non-volatile storage media contain identical data (Col. 26, 
lines 21 - 23, Black), and selecting for removal one of the identified locations that was 
least-recently added to the record (Col. 24, lines 55 - 58, Black 9 ). 

Regarding Claim 17, the combination of Black in view of Bakke discloses a data 
storage system, comprising: 

a primary storage subsystem (Fig. 1 1 , item 111, Col. 1 9, lines 48 - 51 , Black), 
which comprises first non-volatile storage media (Col. 18, lines 62 - 64, Black; and 
Page 1, [0011], lines 2-4, Bakke); and 

8 Wherein the step of releasing the memory corresponds to the step of removing the locations. 
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a secondary storage subsystem (Fig. 11, item 112, Col. 19, lines 63 - 65, Black), 
which comprises second non-volatile storage media (Col. 18, lines 62 - 64, Black; and 
Page 1 , [001 1 ], lines 2-4, Bakke), 

wherein the primary storage subsystem is arranged to receive data from a host 
processor for writing to a specified location (Col. 27, lines 3-6, Black), and to store the 
data in the specified location on the first non-volatile storage media while copying the 
data to the second storage subsystem (Fig. 21 A, items 212 and 213, Col. 29, lines 4 - 
9, Black; and Page 1 , [001 1], lines 2-4, Bakke), which is arranged to store the data in 
the specified location on the second non-volatile storage media (Col. 19, lines 63 - 65, 
Back), and 

wherein the primary storage subsystem is arranged to maintain a record of 
locations to which data are expected to be written on the primary storage subsystem by 
the host processor (Col. 27, lines 47 - 50 and 59 - 61 , Black), and upon receiving the 
data from the host processor (Col. 27, lines 47 - 50, Black), to update the record by 
adding to the record both the specified location and one or more further locations that 
have not yet been specified by the host processor if the specified location is not 
included in the record (Fig. 17, item 173 and 174, Col. 25 and 28, lines 51 - 57 and 63 - 
65, and 19-21, "the host mapping table may be updated at a step 154.... This would 
correspond to adding an entry in the table 157b ..."; respectively, Black), and to signal 
the host processor that the data have been stored in the data storage system after 



Wherein examiner interprets accessed records (disclosed by Black) as added records claimed. In 
addition, the removing step is cited in Col. 28, line 45, Black. 
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receiving the data and, if the specified location was not included in the record, after 
updating the record (Col. 28, lines 22-31, Black). 

Regarding Claim 18, the combination of Black in view of Bakke discloses a 
system, wherein the first and second non-volatile storage media are located at mutually- 
remote sites, and wherein the instructions cause at least one of the first and second 
control units to transmit the data over a communication link between the sites (Col. 17, 
lines 9-12, Black; and Page 1 and 4, [0009] and [0033], lines 20 - 23 and 26 - 29; 
respectively, Bakke). 

Regarding Claim 19, the combination of Black in view of Bakke discloses a 
system, wherein the instructions cause the first and second control units to mirror the 
data held by the primary storage subsystem on the secondary storage subsystem (Col. 
29, lines 4-9, Black 10 ; and Page 1 , [0009], lines 15-18, Bakke). . 

Regarding Claim 20, the combination of Black in view of Bakke discloses a 
system, wherein the instructions cause the secondary storage subsystem, upon 
occurrence of a failure in the primary storage subsystem, to serve as the primary 
storage subsystem so as to receive further data from the host processor to be stored by 
the data storage system (Page 3, [0026], lines 23 - 32, Bakke). 
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Regarding Claim 21 , the combination of Black in view of Bakke discloses a 
system, wherein upon recovery of the system from a failure of the primary storage 
subsystem, the instructions cause the second control unit to convey, responsively to the 
record, a portion of the data from the second non-volatile storage media to the primary 
storage subsystem for storage on the first non-volatile storage media (Page 6, [0044], 
lines 11-16, Bakke). 

Regarding Claim 22, the combination of Black in view of Bakke discloses a 
system, wherein the record comprises a bitmap, and wherein the instructions cause the 
first control unit to mark respective bits in the bitmap corresponding to the locations to 
which the data are to be written on the first and second non-volatile storage media (Col. 
26, lines 20-25, Black 11 ; and Page 2, [0011], lines 9 -13, Bakke). 

Regarding Claim 23, the combination of Black in view of Bakke discloses a 
system, wherein the instructions cause the first control unit to store (Page 27, lines 47 - 
50 and 59 - 61 , Black) and update the record on the first non-volatile storage media 
(Col. 28, lines 15-18, Black). 

Regarding Claim 24, the combination of Black in view of Bakke discloses a 
system, wherein the instructions cause the first control unit to hold a copy of the record 

10 Wherein storage element corresponds to primary storage device, and destination storage element 
corresponds to secondary storage device. 

11 Examiner interprets the step of adding a layer of mapping when the same number of bits is found, as a 
step for marking the bits. 
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in a volatile memory of the primary storage subsystem (Col. 28, lines 7-8, Black), and 
to update the record by modifying the copy of the record (Col. 28, lines 24 - 28, 
Black 12 ), and destaging the modified copy of the record to the first non-volatile storage 
media (Col. 28, lines 24 - 25, Black 13 ). 

Regarding Claim 25, the combination of Black in view of Bakke discloses a 
system, wherein the instructions cause the first control unit not to modify the record on 
the first non-volatile storage media responsively to receiving the data as long as the 
specified location to which the data are to be written is included in the record (Col. 28, 
lines 7-11, Black). 

Regarding Claim 26, the combination of Black in view of Bakke discloses a 
system, wherein the instructions cause the first control unit, when the specified location 
is not included in the record, to update the record in the first non-volatile storage media 
by adding a plurality of locations, including the specified location, to the record (Col. 25, 
lines 60 - 63, Black). 

Regarding Claim 27, the combination of Black in view of Bakke discloses a 
system, wherein the instructions cause the first control unit, when the specified location 

12 Wherein the step of updating the information containing the locations and forwarding the addresses 
corresponds to the step of updating the copy of the record to specify the location as claimed. 

13 Examiner interprets the step of forwarding the new updated address (Col. 28, lines 24 - 25, Black) as 
the step of destaging the modified copy of the record claimed. The new updated address corresponds to 
the modified record. In addition, Black discloses the record of locations in the primary storage (Col. 27, 
lines 59 - 64, Black). 
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is not included in the record, to predict one or more further locations to which the host 
processor is expected to write the data in a subsequent write operation (Col. 25, lines 
45 - 50, Black 14 ), and to add both the specified location and the one or more further 
locations to the record (Col. 25, lines 60 - 63, Black). 

Regarding Claim 28, the combination of Black in view of Bakke discloses a 
system, wherein the one or more further locations predicted by the first control unit 
comprise a predetermined number of consecutive locations in proximity to the specified 
location (Col. 25, lines 10-19, Black). 

Regarding Claim 29, the combination of Black in view of Bakke discloses a 
system, wherein the instructions cause the first control unit to maintain the record using 
an object-based storage technique (Col. 24, lines 11-18, Black), and to predict the one 
or more further locations based on a logical connection between storage objects (Col. 
24, lines 53 -57, Black 15 ). 

Regarding Claim 30, the combination of Black in view of Bakke discloses a 
system, wherein the instructions cause the first control unit, upon updating the record, to 
remove one or more locations, other than the specified location, from the record, so as 
to limit a size of the record (Col. 21 , lines 53 - 57, Black). 



Examiner interprets the step of examining the table to determine the location as the step of predicting 
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Regarding Claim 31 , the combination of Black in view of Bakke discloses a 
system, wherein the instructions cause the second control unit to transmit an 
acknowledgment to the primary storage subsystem indicating that the data have been 
stored in the one or more locations on the second non-volatile storage media (Col. 24, 
lines 58 - 62, Black), and further cause the first control unit to remove the one or more 
locations from the record responsively to the acknowledgment (Col. 28, line 45, 
Black 16 ). 

Regarding Claim 32, the combination of Black in view of Bakke discloses a 
system, wherein the instructions cause the first control unit to identify the locations at 
which the first and second non-volatile storage media contain identical data (Col. 26, 
lines 21 - 23, Black), and to remove from the record one of the identified locations that 
was least-recently added to the record (Col. 24, lines 55 - 58, Black 17 ). 

Regarding Claim 33, the combination of Black in view of Bakke discloses a 
computer software product for use in a data storage system including primary (Fig. 1 1 , 
items 111, Col. 19, lines 48-51, Black) and secondary storage subsystems (Fig. 11, 
items 112, Col. 19, lines 63 - 65, Black), which include respective first and second 
control units (Col. 18, lines 25 - 29, Black) and respective first and second non-volatile 
storage media (Col. 18, lines 62 - 64, Black; and Page 1 , [001 1], lines 2-4, Bakke), 



the location claimed. 

15 Wherein permitting identification corresponds to choosing the locations claimed. 

16 Wherein the step of releasing the memory corresponds to the step of removing the locations. 
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the product comprising a computer-readable medium in which program instructions are 
stored, which instructions, when read by the first and second control units, cause the 
first control unit to receive data from a host processor for writing to a specified location 
(Col. 27, lines 3-6, Black), and to store the data in the specified location on the first 
non-volatile storage media while copying the data to the second storage subsystem 
(Fig. 21 A, items 212 and 213, Col. 29, lines 4-9, Black; and Page 1, [0011], lines 2 - 
4, Bakke), and cause the second control unit to store the data in the specified location 
on the second non-volatile storage media (Col. 19, lines 63 - 65, Back), 

wherein the instructions further cause the first control unit to maintain a record of 
locations to which data are expected to be written on the primary storage subsystem by 
the host processor (Col. 27, lines 47 - 50 and 59 - 61 , Black), and upon receiving the 
data from the host processor (Col. 27, lines 47 - 50, Black), to update the record by 
adding to the record both the specified location and one or more further locations that 
have not yet been specified by the host processor if the specified location is not 
included in the record (Fig. 17, item 173 and 174, Col. 25 and 28, lines 51 - 57 and 63 - 
65, and 19-21, "the host mapping table may be updated at a step 154.... This would 
correspond to adding an entry in the table 157b respectively, Black), and to signal 
the host processor that the data have been stored in the data storage system after 
receiving the data and, if the specified location was not included in the record, after 
updating the record (Col. 28, lines 22-31, Black). 



17 Wherein examiner interprets accessed records (disclosed by Black) as added records claimed. In 
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Regarding Claim 34, the combination of Black in view of Bakke discloses a 
product, wherein the first and second non-volatile storage media are located at 
mutually-remote sites, and wherein the instructions cause at least one of the first and 
second control units to transmit the data over a communication link between the sites 
(Col. 17, lines 9-12, Black; and Page 1 and 4, [0009] and [0033], lines 20 - 23 and 26 
- 29; respectively, Bakke). 

Regarding Claim 35, the combination of Black in view of Bakke discloses a 
product, wherein the instructions cause the first and second control units to mirror the 
data held by the primary storage subsystem on the secondary storage subsystem (Col. 
29, lines 4-9, Black 18 ; and Page 1, [0009], lines 15-18, Bakke). 

Regarding Claim 36, the combination of Black in view of Bakke discloses a 
product, wherein the instructions cause the secondary storage subsystem, upon 
occurrence of a failure in the primary storage subsystem, to serve as the primary 
storage subsystem so as to receive further data from the host processor to be stored by 
the data storage system (Page 3, [0026], lines 23 - 32, Bakke). 

Regarding Claim 37, the combination of Black in view of Bakke discloses a 
product, wherein upon recovery of the system from a failure of the primary storage 
subsystem, the instructions cause the second control unit to convey, responsively to the 



addition, the removing step is cited in Col. 28, line 45, Black. 
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record, a portion of the data from the second non-volatile storage media to the primary 
storage subsystem for storage on the first non-volatile storage media (Page 6, [0044], 
lines 11-16, Bakke). 

Regarding Claim 38, the combination of Black in view of Bakke discloses a 
product, wherein the record comprises a bitmap, and wherein the instructions cause the 
first control unit to mark respective bits in the bitmap corresponding to the locations to 
which the data are to be written on the first and second non-volatile storage media (Col. 
26, lines 20 - 25, Black 19 ; and Page 2, [0011], lines 9-13, Bakke). 

Regarding Claim 39, the combination of Black in view of Bakke discloses a 
product, wherein the instructions cause the first control unit to store (Page 27, lines 47 - 
50 and 59 - 61 , Black) and update the record on the first non-volatile storage media 
(Col. 28, lines 15-18, Black). 

Regarding Claim 40, the combination of Black in view of Bakke discloses a 
product, wherein the instructions cause the first control unit to hold a copy of the record 
in a volatile memory of the primary storage subsystem (Col. 28, lines 7-8, Black), and 
to update the record by modifying the copy of the record (Col. 28, lines 24 - 28, 



18 Wherein storage element corresponds to primary storage device, and destination storage element 
corresponds to secondary storage device. 

19 Examiner interprets the step of adding a layer of mapping when the same number of bits is found, as a 
step for marking the bits. 
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Black 20 ), and destaging the modified copy of the record to the first non-volatile storage 
media (Col. 28, lines 24 - 25, Black 21 ). 

Regarding Claim 41 , the combination of Black in view of Bakke discloses a 
product, wherein the instructions cause the first control unit not to modify the record on 
the first non-volatile storage media responsively to receiving the data as long as the 
specified location to which the data are to be written is included in the record (Col. 28, 
lines 7- 11, Black). 

Regarding Claim 42, the combination of Black in view of Bakke discloses a 
product, wherein the instructions cause the first control unit, when the specified location 
is not included in the record, to update the record in the first non-volatile storage media 
by adding a plurality of locations, including the specified location, to the record (Col. 25, 
lines 60 - 63, Black). 

Regarding Claim 43, the combination of Black in view of Bakke discloses a 
product, wherein the instructions cause the first control unit, when the specified location 
is not included in the record, to predict one or more further locations to which the host 
processor is expected to write the data in a subsequent write operation (Col. 25, lines 

20 Wherein the step of updating the information containing the locations and forwarding the addresses 
corresponds to the step of updating the copy of the record to specify the location as claimed. 

21 Examiner interprets the step of forwarding the new updated address (Col. 28, lines 24 - 25, Black) as 
the step of destaging the modified copy of the record claimed. The new updated address corresponds to 
the modified record. In addition, Black discloses the record of locations in the primary storage (Col. 27, 
lines 59 - 64, Black). 
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45 - 50, Black 22 ), and to add both the specified location and the one or more further 
locations to the record (Col. 25, lines 60 - 63, Black). 

Regarding Claim 44, the combination of Black in view of Bakke discloses a 
product, wherein the one or more further locations predicted by the first control unit 
comprise a predetermined number of consecutive locations in proximity to the specified 
location (Col. 25, lines 10-19, Black). 

Regarding Claim 45, the combination of Black in view of Bakke discloses a 
product, wherein the instructions cause the first control unit to maintain the record using 
an object-based storage technique (Col. 24, lines 11-18, Black), and to predict the one 
or more further locations based on a logical connection between storage objects (Col. 
24, lines 53 - 57, Black 23 ). 

Regarding Claim 46, the combination of Black in view of Bakke discloses a 
product, wherein the instructions cause the first control unit, upon updating the record, 
to remove one or more locations, other than the specified location, from the record, so 
as to limit a size of the record (Col. 21 , lines 53 - 57, Black). 

Regarding Claim 47, the combination of Black in view of Bakke discloses a 
product, wherein the instructions cause the second control unit to transmit an 

22 Examiner interprets the step of examining the table to determine the location as the step of predicting 
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acknowledgment to the primary storage subsystem indicating that the data have been 
stored in the one or more locations on the second non-volatile storage media (Col. 24, 
lines 58 - 62, Black), and further cause the first control unit to remove the one or more 
locations from the record responsively to the acknowledgment (Col. 28, line 45, 
Black 24 ). 

Regarding Claim 48, the combination of Black in view of Bakke discloses a 
product, wherein the instructions cause the first control unit to identify the locations at 
which the first and second non-volatile storage media contain identical data (Col. 26, 
lines 21-23, Black), and to remove from the record one of the identified locations that 
was least-recently added to the record (Col. 24, lines 55 - 58, Black 25 ). 



the location claimed. 

23 Wherein permitting identification corresponds to choosing the locations claimed. 

24 Wherein the step of releasing the memory corresponds to the step of removing the locations. 



Application/Control Number: 10/673,529 
Art Unit: 2162 



Page 29 



Response to Arguments 

1 . Applicant cannot show non-obviousness by attacking references individually 
where, as here, the rejections are based on a combination of references. 

In re Keller, 208 USPQ 871 (CCPA 1981 ). 

2. Applicant argues that the prior art fails to disclose; "maintaining a record of 
locations to which data are expected to be written by a host processor, or updating the 
record by adding locations that have not yet been specified by the host processor". 

Examiner respectfully disagrees. The combination of Black in view of Bakke does 
disclose maintaining a record of locations to which data are expected to be written by a 
host processor (Col. 27, lines 47 - 50 and 59 - 61 , Black), or updating the record by 
adding locations that have not yet been specified by the host processor (Fig. 17, item 
173 and 174, Col. 25 and 28, lines 51 - 57 and 63 - 65, and 19 - 21, "the host mapping 
table may be updated at a step 154.... This would correspond to adding an entry in the 
table 157b respectively, Black). As stated in the 112 rejections in this office action 
above, the newly added limitation including "expected to be written" involves probable 
occurrence of writing, which makes the limitation uncertain and vague. Similarly, the 
limitation "by adding locations" is an unclear and imprecise limitation. Therefore, since it 
is unclear to the examiner what these limitations involves as to reasonably apprised of 



Wherein examiner interprets accessed records (disclosed by Black) as added records claimed. In 
addition, the removing step is cited in Col. 28, line 45, Black. 
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the scope of the invention; the examiner interprets the step of using a table to identify 
an ELVID with a particular physical address identifier specified in the data access 
request by the host as the step of maintaining a record of locations to which data are 
expected to be written by a host processor as claimed. Similarly, the examiner interprets 
the step of adding an entry in the table as the step of updating the record by adding 
locations that have not yet been specified by the host processor as claimed. 
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Prior Art Made Of Record 



1 . Black (US Patent No. 6,978,324 B1 , filed: June 27, 2000) discloses a method 
and apparatus for controlling read and write accesses to a logical entity. 

2. Bakke et al. (US Patent App. Pub. No. 2003/0023808 A1 , filed: July 26, 2001 ) 
discloses a method and system for maintaining data coherency in a dual input/output 
adapter utilizing clustered adapters. 

3. Dunham (US Patent No. 6,269,431 B1 ) discloses a virtual storage and block 
level direct access of secondary storage for recovery of backup data. 

4. Boothby (US Patent No. 6,799,1 90 B1 ) discloses synchronizing databases. 

5. Federwisch et al. (US Patent No. 6,993,539 B2) discloses a system and method 
for determining changes in two snapshots and for transmitting changes to destination 
snapshots. 

6. Non-Patent Literature: Minwen et al., "Seneca: remote mirroring done write", 
Proceedings of USENIX Technical Conference, (San Antonio, TX), June 2003, USENIX, 
Berkley, CA. 
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Points Of Contact 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Giovanna Colan whose telephone number is (571) 272- 
2752. The examiner can normally be reached on 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Breene can be reached on (571) 272-4107. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Examiner 
Art Unit 2162 
August 31 , 2006 




